In order to obtain much more un-known actinomycetes for discovering new drug lead, one hundred soil samples were collected from five national natural protection areas of tropical rain forests, Mengla, Menglun, Mandian, Xiaomengyang and Guanping, in Xishuangbanna, Yunnan, China. 1652 purified cultures of actinobacteria were isolated from these samples by using 5 media. The 16S rRNA gene sequences of 388 selected strains were analyzed, and the phylogenetic analysis was carried out. 35 genera which belong to 8 orders and 14 families of the Class actinobacteria were identified. It is showed from research results that actinomycete diversity in tropical rain forest of Xishuangbanna is the highest comparing with all areas studied in our laboratories before. Selective isolation methods for un-known actinomycetes from soil samples, including medium and inhibitors are discussed in this paper.
Introduction
Actinomycetes (Actinobacteria) have been paid a great attention owing to their production of various natural drugs and other bioactive metabolites including antibiotics, enzyme inhibitors and enzymes. Over 22,000 bioactive secondary metabolites (including antibiotics) were published on the scientific and patent literature, and about a half of them were produced by actinomycetes. About 150 antibiotics have being applied in human therapy and agriculture now, 100 -120 of them were produced by actinomycetes [1] . Actinomycete is still an important source for new natural drugs development. So Baltz showed a proposition of "Renaissance in antibacterial discovery from actinomycetes" [2] . However, to develop new drugs from actinomycetes is more and more difficult [3] . In order to overcome these challenges, some new concepts based on genome was described, that is "new habitats, new methods, new species, new gene cluster, new products and new use" [3] [4] [5] [6] . In other words, novel microbial kind should contain new gene cluster synthesizing new secondary metabolites, so far as getting new kind is an important premise for obtaining new compounds [3] . Many companies and laboratories focused on new actinomycete resources from new habitats, such as oceans, extreme environment and plants, for development of new drugs. In our view, making the uncultured to pure cultured actinomycetes is one new hope for getting new drug leads.
Mekong River (Ménam Khong, or Khong, or Mae Nam) is an international river. It originates from Yushu, Qinghai Province, China. It flows over Laos, Burma, Thailand, Cambodia and Vietnam, and flows into South China Sea. Total length of it is 4880 km, and it is the sixth river in length in the world.
The tropical rain forests are distributed widely on the river line of Mekong River, and one area of highest biodiversity in the world. Xishuangbanna is located at middle reaches of Mekong River. One hundred soil samples were collected from five national natural protection areas of tropical rain forests in Xishuangbanna. Diversity of cultivable actinomycetes was studied. Some results are reported in this paper.
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Materials and Methods

Collection and Preparation of Soil Samples
One hundred soil samples were collected from five national natural protection areas of tropical rain forests, Menngla, menglun, Mandian, Xiaomengyang and Guanping, in Xishuangbanna, Yunnan, China. 20 samples were collected in each area. The five protection areas cover about total 100 km 2 range. Each sample was mixed by soil collected from 5 to 10 sampling holes and 5 to 20 cm depth. The samples were put in sterile glass dish immediately, and dried for 10 days at 28˚C. 2 g of each dried sample were pre-treated at 80˚C or 120˚C for 1 hour, and respectively put in 18 ml sterile water with 0.1% Na 4 P 2 O 5, and shaken for 60 min at 220 rpm/min. The suspension was diluted from 10 −1 to 10
Isolation Medium of Actinobacteria
Following media were used for isolating actinobacteria in soil samples: YIM 7 = HV medium [14] . YIM171 = Improvement Glycerol-Asparagine medium: 10 g Glycerol, 1 g asparagine, 1 g K 2 Improvement HVG: 1 g Humic acid, 0.5 g Keratin, 0.3 g CaCl 2 , 10 mM MOPS, 0.1ml Trace salts, 7 g Gellan Gum, 1000 ml water, pH 7.2 -7.4.
All of media were supplemented with filter sterilized mixture solution consisted of 50 or 100 mg cycloheximide, 50 or 100 mg nystatin and 20 or 40 mg nalidixic acid, or K 2 Cr 2 O 7 50 or 75 mg for 1000 ml medium, as inhibitors against fungi and Gram negative bacteria.
Plate dilution method was used for selective isolating actinobacteria from the sample suspension. 0.2 ml of suspensions of each sample were spread on the medium plates, and cultivated for 7 to 35 days at 28˚C, then take count of colonies, and pick up actinobacteria to slant of the same isolation medium.
Identification of Pure Cultivated Actinobacteria
Total 1652 pure strains were isolated from the 100 soil samples, 388 strains of them were selected after throwing out many duplicates strains based on morphological and cultural characteristics. The DNA of pure strains was extracted for 16S rDNA analysis [15] . PCR amplifycation of the 16S rDNA, purification and sequence of the PCR products were done as described [16] . The forward primer F8 (8 ± 27), 5'-GAGAGTTT-GATCCTGGCT-CAG-3' and the reverse primer (1510 ± 1492), 5'-GGTTACCTTGTTACGACTT-3' were used. The resultant sequences were manually aligned with available sequences from public databases. Phylogenetic trees (Not shown) were inferred by using the neighbour-joining [17] and maximum-likelihood methods [18] . All of pure cultivated strains were identified at a genus level.
Results and Discussion
Effects of Isolating Actinomycetes with Five Media
100 soil samples from Xishuangbanna were isolated by using five media. It is showed from Table 1 and Figure  1 that total 1652 pure cultural actinomyces strains were isolated, and 238 (60%) of the 1652 strains were rare actinomycetes with YIM 212 medium; 220 strain were isolated, 124 (56%) of them were rare actinomycetes with YIM 7 (HV); 205 strains were isolated, and 112 (55%) were rare actinomycetes with YIM 213. 459 pure strains were isolated, and 270 strains (55%) of them were Streptomycetes with YIM 171; 371 pure strains were isolated, and 205 strains (56%) of them were Streptomycetes with HVG. Therefore we propose that the former three media can use to selection isolation of rare actionmycetes, and the last two media use to isolate streptomycetes from forest soil samples. Kind and concentration of inhibitors for isolating actinobacteria from forest soil were tested many times in our laboratories, the optimum composition was 50 mg/L K 2 Cr 2 O 7 , or 100 mg/L mixture solution of nystatin, 50 mg/L cycloheximide and 20 mg/L nalidixic acid, most part of Gram negative bacteria were inhibited, and no fungi grown on all five medium plates.
Composition of Actinobacetria
16S rDNA sequences of 388 selected pure strains were determined. The phylogenetic analysis was carried out. Strains were identified at a genus level. Total 35 genera of actinobacteria were isolated and identified. These genera belong to 8 orders and 14 families ( Table 2 ) [19] . Strepptomyces, Micromonospora, Pseudonocardia and Nocadia were widely distributed and the most in number in all of soil samples. But Actinomycetospora, Actinopolymorpha, Curtobacterium, Isoptericola, Kineicoccus, Lentzea, Planosporangium, Polymorphospora and Sphaerisporangium which are very rare in nature, were isolated from soil samples in Xishuangbanna.
Based on general regularization in taxonomic world, the similarity of 16S rRNA gene sequence of a strain with the closest valid species is below 98.5%, the strain should be possible novel species [12] . Table 3 is a phylogenetic analysis based on the 16S rRNA gene sequence of a part of actinomycete strains. Therefore 19 strains were possible new species, it took 6% of 588 sequencing strains.
Two new genera, Planosporangium [6] and Actinomycetospora [3] , and five new species, Planosporangium flavigriseum [6] , Planosporangium mesophilum [20] , Actinomycetospora chiangmaiensis [3] , Actinopolymorpha alba [21] and Agromyces aurantiacus [22] were isolated and identified in soil samples collected from the river line of Mekong river. All of them were valid published before.
In our previous studies of pure cultivable actinobacteria, 17 genera were isolated in 60 soil samples collected from primeval forest in Grand Shangri-La, southwest China [23] . 13 genera in 50 soil samples from primeval subtropical every green forest in Gulin, Sichuan Province, China [24] . Only five genera, Mycobacterium, Nocardia, Promocromonopora, Dactylosporangium and Streptomyces were isolated and identified in 100 soil samples collected from secondary forest, which located in Emei and Qingcheng Mountains, Sichuan [24] . 35 genera were isolated in soil samples from Xishuangbanna. Therefore actinomycete diversity in tropical rain forest of Xishuangbanna is the highest comparing with all areas studied in our laboratories before.
Recent 20 years, un-cultivable microorganisms in various habitats, soil, ocean, extreme environments, animal and plant were analyzed with DGGE, TGGE and 454 sequencing in many laboratories [25] [26] [27] [28] [29] [30] [31] . But in our view, in order to develop new drug and other industry products, only knowing the existence of un-cultivable microbes is not enough completely, we should make the un-cultivable to pure cultured actinomycetes by using every means. This is an important presupposition and new hope for development and utilization of actinomycete resources. un-known actinomycetes, are very important, and itself as a research project should be studied, improved and replaced constantly. A large number of Gram negative bacteria, fungi and even known actinomycetes in soil samples is a main problem for selective isolation of un-known actinobacteria. In order to eliminate the appearance of the former, and obtain much more un-known actinobacteria for discovering novel drug leader and other products, sampling and isolation methods should be put as the key point. Based on many test results for a long term in our laboratory, first, it is best to collect test samples from primeval habitats which have never been disturbed by action of human, such as primeval forests and extreme environments; second, soil samples have to been dried at 25˚C -28˚C for 7 to 10 days; third, pre-treatment of dried samples at 80˚C to 100˚C for 60 min has to be carried out before isolation; fourth, potassium bichromate 50 mg, or mixture solution of nystatin 100 mg, cycloheximide 50 mg and nalidixic acid 20 mg for 1000 ml medium, as inhibitors, have to be added in the isolation medium for inhibiting fungi and Gram negative bacteria; fifth, improvement Glycerol-Asparagine medium, Mycose-Proline medium and HV medium were better for isolation of actinobacteria from soil samples.
